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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a memory access system for 
shortening access time even at the time of random access to a DRAM and 
performing acceleration. 

SOLUTION: A write command generated in a command generation part 1 is 
held in an access command holding part 2. Corresponding to the bank 
address of an SDRAM 4 accessed in a command during execution in an 
access timing control part 3 and the bank addresses of the respective write 
commands held in the access command holding part 2, an access command 
control part 5 rearranges the write commands inside the access command 
holding part 2 so as to make the bank addresses of the continuous 
commands non-continuous. Also, one or plural write commands inside the 
access command holding part 2 are divided and rearranged as needed. 
Thus, bank precharging and bank activating processings are performed 
parallelly to the access of data and memory access is accelerated. 
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1 

7i7-trX3x'> ^iMl?;LTH5aY>Kt*l: 

«fc 5 IC #JlB 7 * -fc X 3 "7 > H «#^g:l*J CO mm 7 P -fe X 
3Y> h-$Atl#A-5>7i'-tXnv > K©JP?e<£«A 
C £ ^ 'J 7 i7-feX ->*7A. 

t57i/tX37> KA^ijro/N*>^5:7^-feX-r-5J:-5 
KiHife7:7-fcXP^> K«^^e(Cffi^3?nTV^«& 
W 7 -fe X a T > H <D o *> -SB * t- tt£SB£ 11ft co 7 
•fexn v> H Ka**-* z t ttzm 1 lets 
«co ij 7 -t x -> X 7 Ac 

[36W<©fiMB&K!H] 

[0 0 0 1] 

X T £ 7t ft CO ^ ^ U 7 ? "fe X > X 7 A l~ HI T -5 *> CO T & 

o. ^c/tu ^^y^^-txTs&fcm^TtfiS 

^ ^ U 7 £ -fe X ->X 7 A t 3 *> CO Tifc £ . 
[0 0 0 2] 

[ffiifeCDftffi] S-r-jS«I7i£DRAM7i7-tX^^>tiT 
BMrf*. B6tt, — KttfcSDRAM©*MW>«iCH 

C0 2OCOA*>^7*^^^^nTi3 0, §-;\*>^lC*3HT 
«Dr>7 KU-Xi*7A7 Kl/XlCiotf-^^ 

sn^o zz-tntmrnoyrz^zwyy kux, *5a? 

KUXi:t)0~7COffl^t-5fccOt 2= 
fc, A*>£7 h'UXO, a£7KUX0, #^A7KU- 
X0~4£tt. 7-^ TABCDEJ T^tefc^nT^ 

[0 0 0 3] i7H — «WfcSDRAM'vCD7 27-fcX 
8$C0*-f 5>y^^- hT£-5o — 0iJ<h l/T, 06 1'^ 
Ti^JC. A>^7Kl^X0, n?7KUX0. #7A 
7 h'UX 0-4 5"S>C07-^ TABCDEJ £te 

Ti^3o S-fdJCO+h-f ^;KC4o^T, 7^-feXT'5D'i7 

>i7 7 k p-x*jj;c7n^7 Kux^fi^-r^,, cni:i 

0. Jg^^nfc/\*>^S:7i77i' ^«iBC-r4. 

7 KU*flMI©3iEtt. 2EfflC0©c^?5VN*>i7 7 KWX£ 

7F1/X**LT^5 (SATcOSiWfwiJliTraUT* 
*) . MxfiOcOiM 7Kl/X«^<hbT 

rooj £^f5L,Tn-5rt*, ^n«A*>i7 7 ku-xo. 
[o o o 4] ^iwOco-tM i7;nrij^T. 7^-tx-r-s 

*7A©mi/7-f hfl^*7-y— his. 7Fl-X{i 
•^<hb-r7i'-feX-r-5A*>^7 H UXiJ=kc^*7A7 H 
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i^x^jgjrrs. 7K^xfi^co*fE« rooj -e&s 

cn«A*>i7 7 Kl^XO, *7A7HW0$*L 

tu^-So $ b»c©co-y--f i7;nci5^T. 

S^&tf?-* tbcdej *-»M 

ffi73T-5o CCOiC) LT 5 C?C07-^ fABCDEj 
* S D R AM K«#&tf Z 5. 
[0 0 0 5] a^Ufcaftc07i7-feXn-7>K* 

10 S^tLT, «i;je)C07^-tX3i-7>K<i:^C075'-feX 
3V> h'^ra— K>97 KUXAOR- D-^7 KUXCO 
«-&s I^-/N*>i77 KUXTS>-5^S"jC0Dr77 KUXT 
mo)rt>{7 7 KUXC0«^C0 3SSC0^V> 

[0 0 0 6] Jf, «i;soco7^-bXnv> h*<t*C07 
i7-feX3V>H*t|^— A>i77 h'l/XAO^-U^77 h* 
l/XC0«^C07i7-feXt3C>^TI»BJ-r-5o 0811 |^— 
A'>i7 7 h* UX^Ol^— P">7 H UXlCx-^TSi^^ii 
SnTlr»*»^0-«OBiWH. 0 9ti> Wi; <-e-<0 J: 
20 •5^#ii*fT^«^C0^'f 5 >y7-r- hTfe-So 0 8 
Ttt. 0 6 tSDRAMCOSI^ttigUT****, 0 6 tC 
^T«t^irSDRAMCOA*>^7 KI/X 0. Pr77h*U 
X0, 7J7A7Kl/XO~4STfC5^>C07— 9 t A B 
CDEj A*>^7K1/X0, n^7K 

1/X0, A5A7 KUX 5~ 7 STfC3^C07-^ TF 
GHJ *»iWbfc«ffiS:*LTl»S. 

[0 0 0 7 ] dCOck'S^C 5OC07— * TABCDEj * 
S^)itJ«i;*c07^-tXn-7>h*i. 3oco7-^ 
TFGHJ ^»^iitr*C07^-feXn-7>K*(ilCllfT 

30 -r*«-&. *-r0 9(c*r®coi^-f zh-zTz-tx-t* 

oVm^&T*)— hL. 7KL'Xi^i:J;077tXt 
*A'>^77 Kl^X43ic7D^7 HUXi£|g^T^o £*l 
(CctO. tg«UfeA*>^*7i'7^7 , «ffilC-r^ 0 dCO 
WTIJ. A>^7K^X0, Pr>7 HU-XOi&JtSUT 

^^©co-tf-f ^;u(c4sv>T. 7i7-fex-r^.*^A 

<S^*5J:c>*5-f h«^*71*— hL, 7Kl/Xfi^iL 
T7mtM>^7 Kb-Xi3J;aC*7A7 KUXS: 
Jg^T-5o ddTHA*>i7 7 HI/X0, 7J7A7KL^X 
OSrJg^bT^-So ^6f'. ##iitf«S]C07-^ 

40 taj zr-fismz-ty h-r-s., ^co+»--r ^ua^je 
a^iitfT 7 -^ tbcdej zd-* 9 jvmtzmii-r 
a. ^nfcio. «i;»co7^-txpv>Kfrs^<s 

[0 0 0 8 3 *C07i7-bXPV>KT«, «C«)C97£ 

•txpv> KtA*>i7 7 KU-xsc/Dr>7 f*ux*tni; 

T^-5fc«), (PCO-y-'f i7;K**fi^T-5A*>^7 uxs 
CXD-7 FU*©»£ttfTtofcH. «CS0C0 7i7-bXP 
V>HtC43^^aacO^-^ TEj €r#^ii^c^COit 

-f ^;K3)^*5i^T. ^co7^-t:XP-7> Ktc*5^T7i7 
50 -bX-rs*7Affl^*5 c kc>*7'f N«^£7D— hU 7 



H U X m n t. L, T 7 Z "fe X T £ / > 2 7 H V X & =fc IX tl 
7A7H^£Mt^ A*>477KUX 
0. #^.£,:7KUX5#Jg5S;**l£„ Sit. Sfrj&tf 
gfflCD-r-* TFj &y £ —?mmz-t>y hT&. #<E>1* 

-r^ji^e,)©;*:, #^£trx— * tghj ^-y-f 

[0 0 0 9] a^T^7^-feXnv>H*t 
|5j-A*>?7 H UXA^I^-P^T Kl/XW«-&iC«, 
2^(07m37> K fJS^ I- T5^~ bT fig 10 

[0 0 10] #.iZ> i$Cit)(D7 5'izX3^>\tt#.<D7 

i7-irxav> h^i^— a>^7 Ki/Xrt^siJ<£>n^7 K 

If— A*>i?7 H UX^-3giJ(DD">7 FU'XK^-^AJS 

3. @ 1 OTIJ, @6tSDRAM©I(SIJIli;T*5 

0 6l:$1"i^CSDRAMCA>f7f- , l'XO 1 
P^7 Kl/XO, *7A7KI/X0~4STIl5^©f 20 

TABCDEj A>i?7Kl/X 
0, D^7KU-X1, *7A7KPXS~7$Ti:3Si 
COx— ^ TFGHJ ^te^fctf^TKbT^-S. 

[0 0 11] iffli5?i50©T-^ TABCDEJ £ 
S€rJitJ > «i;*6©7^-feX3V>l^t. 3O0f-? 
tfghj ^##iitf^:(OTi7-txav>K*(iicllff 
f Sf^i i tc^T<Dco-y--f i7;wT7^-fe7.T 

5n^S7-y-hL, 7 K l/X{f*t(:J;D7^-feX 
T5A*>i'7h*l/Xi3iD:a^7h'L'X4}ltt5. £ 

Ji^b7cA*>i7*7^x^^««ilC-r^. d 30 
<A#lTte. /^^7^1/XO, nr>7Kl<X0£fg5Eb 
^^©ro+K ZJMZ&^T, 7^tXt?.*7 
ii^^-f hff*7-tf-t-L. 7KU-X«^t 
LT7^Xt~5A>:77 Kl'X:fcJ:tf;*;^A7 Fl^X 
£ffi5rr-3<, ' 'T'liA*>i77 Kl^XO, *7A7h> 
X0£f&£LTH-3. £<=>(;:. S^&irSSgcox-^ 

taj &7-?mn\z-tyh?z>. ^co-y-r f)ifrt>m 
s^jiti-x-^ tbcdej *im ?)imz\&j]-? 

&Wift>£?r? Ii*!Tf§. 40 
[0012] ;;t. ^<07^-trxpv> K«Dr>7 F 
UX^S&SOT, «i:a?)tD7i7-bxav> KfCioT 

^mm^vi vm^y^r- kl. 7Ku-xfi^ibT 

A>£7 FUX^OK^LT, H^^-r^TifeS 
[0 0 13] *»7i7-llX3V> H^HfTT^feftlC, 

®ro^"r = >^T7i7-tx-r-5>n^ft^*7-y— f- u 

7 KUXfi^ttT7^-bXTSA'>^7 FUX£J:tf 
U07 F UX«:Jg^-r-5o Ctlf'ctO. A*>i7<£7*7- 50 
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-< y^^id-r-So d.wtftjTte, A>i7 7Ku-xo, wy 

T. 7i7-tX-r-5*7A(s^43iZ>'7'f h^#?:7-9— 
M. 7 Kl/Xf^i: LT7i7-tXT^A*>577 FbX 
43«tr>'*7A7 Ku-x*m^-r?>» I;TI1A'>^7H 
UX0, A7A7h'l/X5$lS$l/T^5. » 
^j&tJSajrox-* TFj *x-^«^t'-t^ ST*),, 
:&<D-tM g^&tfx-^ TGHj £-9-T 

[0 0 14] C0DJ;5lc:. a^T'57d7-feXPV> 
|s]— A*>?7 HUX^OSUCOD"?7 HUX^T^-feXT 
2C3©7i7tX3-7> FMfc^'J^* — 

^r<Dtztbiz. mz-ixmi nz^-rmxit^mzm 

[0 0 15]g^fr> Hi;a6CD7^-feXP-7> Kt^rro 
7^-feXPT> FAigijro>'N*>i7 7 KW-X^T^-feX-r-S 
W^tZOfriTKHTS. HI 2(1. S'J£>A>i77 FUX 

i:^-^7ji»€rji*tiT^*«^co-0ijcosiW0, si 

-V-FT&So 012TI1 06tSDRAM«*^lJ 
rai;T*«3&«, 06f3^-rJ:eil'SDRAMW/N'>i7 7 
h'l/XO. D^TKUXO. *7A7FUX0~4ST 
fC5 0»x-^ TABCDEJ ^^ttL-. A*>^7 
7KUX1, D"?7HUX1. *>?A7 HI/X5-7* 
Tl:3 0©f-^ TFGHj ^te^bfc^liSr^LT^ 

[0 0 16] Z\<D£vfc 5 ~D(F>^—*? TABCDEj <£ 

tfghj £*^&fr;fcro7^-t:x:3v> K*HHC*fr 

^-riai 3 t^T(D©-y--f ^;wT7i7-bx-r 

^>n^m^*7it- KL, 7 Hl/Xffl^tiO??^ 
•TSA*>^7KU'X*3«fcr>*a^7Fl/X^fgSr^ < , ' 

CO0*-m. A*>i77KUX0, D^7 h* 1/X 0 ^fg^L 
TVi*. ^ir©©^ ZMZ&^X. 7^tXT5*5 
Ai^i[)!7-T h«^*7-y— hb. 7h*UXff^t 
LT7i7-feX-r ; SA*>i7 7 KUXi3j;^7A7 Kl'X 
*}t^-r^). CluTliA'>i?7Kl/X0, *7A7h> 

taj Zr—rmmz-ty h-r-s, *©-y--r ^;^e>)i 
tbcdej *tj-r i^jvmztati-r 

[0 0 17] *W7i'tX37>KfH 7^-bX-r-S 

X\ 7?-tZTZOVmn$:7-y— hb. 7K1/Xff^ 
fCJ;i97^-t:XT-5A*>^7 KUX43J:DCD^7 K UX 
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Ci^T^-So ^©«3JT«. ny>7T KUX 1 , a?7 
[0 0 18] fMC/O^THUXl. P^Th'^l 

:-C«;\*>^7 b*UX 1 , *7A7KI/X5*)t£LT 
* TGHj *1M i7)Vm\Z$tfl-?Z>. ZLtl\Z£.Q, 2# 

[0019] nytfT h'i/^o©yuft— ^ 

H, rt>9 7 K UX 1 ^»^iil(jf^4 , frff 5 d£rt*T £ 

f-hL, 7 Kl/Xm^i:l>TA*>:?7 h*l/X£OI::^: 20 
JET -SdtfCJ^T. A>d7 0 OD^U — >**ff 5 £ 

[0 0 2 0] Z\<D£o\Z, Iit57^tXa7>H*! 

[0 0 2 1 ] ±3$©<fc5fe»fe*fU/HLfcfE*tt*£b 
T. #J*.tf#M¥ 10-162131 ^Sg^, #W¥ 

10-1135 6^ii«('fett$nTt,^ft^*^>o 

<&mW- 10-162131 *&«fcl2*tanTV»*ftlfi 30 
-Di?7 KUX£fc«SiJA>;?7 Kk7ffl7m37 

-feX## 5 Kb, DRAMT^-feX^iUM-fkb 

[0022] LfrLtttftz. m^.^'jy^cD'pmwm 
-f ^-^ojggstt* ramstc «fc o ^-->*rt<£> zz\\z&Wi 

T-S^^b-f. DRAM^ro7 r i7-feXtt^>^A7'i' 40 

[0 0 2 3] Sfc^if'l 0- 1 1 3 5 6^iiffiJCf2« 
Ktra— rtyp. m— h'bXCD7?-feX37>K 

0. PI— nyt>7 KUXaoffi— a^7 KU7.JC.tS7 
^-feX7j*f^7?€?, av>Hffl*Stfr(c:7i'-feX-rS 50 
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[0 0 2 4] l^b£ro&$fi<a*§£Kfc. ±ifi(D<fcol3 
^ ; E'J7^-bXC07>^Att^^^lg^. 33V>FA 
777^1:3-/0^7 H1/XA>^-P97 KbXCD 
7£-feX:3V> F##ffiT£^£* S/ >&<> 7£-feX 
toWMfr-olz. 

[0 0 2 5] 

miz^xti^nrzho-c. DRAM^7>yA7^ 

■fe X ft lc t> 7 ? -fe X 1$ M £ MSB b T ASlfl: b fz * * U 7 
[0 0 2 6] 

[IS^flSifc-rsfctfxD^IS:] 7£7-fexr3V 

y F£gtt&oTDRAM'\£>7d7-feX£fT5;* ; EU7 
i7t7yXrATS^)T, &&cD7^-t:X 37/ Kf'O 
<^T. afti!!ISLTV^37> Kt*l:j5Ht537 
>Ht5^5a*>^7 FbX£7i7-trx-r3=fc5(;:7^-tr 
X3-V>K©J8ff*An#A. An^AAclUffTDRA 
M'\C07^-tX*ff ■5t)OT$>-5o ±j£tf)J:-5 It, 345 
A*>^7 FPX^W7*-tX«ol&bTfT'5C£aiT£ 
SOT. C©J:5«tAn»**fT'5i:tm:-3T. m& 
7P-tx-t><simizf£2>. b 7>^A7:7-fc:X#§g 
^-T-SttSmi, ny$7 Kl/X?)tSM7?tX37 

>h**2k #ft-r*«nietta»ao. mmz7>7iLxmra 

^**«L/T*<»<0«IIBttTBT*D. ^ 
«fc < fiJffltS C t^"5Jt!T*-5. 

[0 0 2 7] $bfC*^^T?«> ^T^.7i7-feXnv 
>K^giJ<DA*>i7^7^-tX-rS e fc'5l^ «SScW7^-t 
X 3 T > K O o - §6 S fz « ^ * IS. IS © 7 * -fc X 3 V 

> Kc^SLtfein. m^tmony^>7 k wxs7 

i7-feX-rS7^-tX3-7> Krt*4>&mg£-rfc, il>£tv> 
/\*>^7 HbXS:7i7-feXTS 1 baiS07 ^tX 

&ts.i)^tznyi;7 K bX tc*f^s 7 ^-tx n v > K 
JSSns-a-Sdt^-c^rs. t<Dtzsb. mntt^>7 ^-tx 

av>KraTS7S:SA>^7 K UX*7^-feXTS«t 5 

ffitt***mL, ^b?i57i7-fexNfracD^ai^tgicnt 

-5. 
[0 0 2 8] 

[5BW©SM6©»«3 SI *^^CD^ ; t'J7^-feX 
->X5rA(7D3l)!iS»— P^SrjKTyD^^ST^S. H 
1 li37> Kfg*gK> 2«7i7-tX3T> K««f 
ffi. 3f47i7-feX^-1'5>^©JffllfiB. 4IJSDRAM, 
5tt7^-txn-7>K©JPgB. 6H^-^tB73*WSB. 
1 1 ~1 4li37>HA'77r, 1 5~ 1 7«-t 

7^ K37>K^5Ef7bt7 ; -^ : &SDRAM4l:«» 
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[0 0 2 9 ] 37>H»4Stlll CKDWTttSDRA 

37>Flt CTAtf0 2^*Tct-5lr, 7^fN7^tX 
PSte7HUX (A>277KWA, P07 K 1/7, 

±«1 HA«H2K:SsLfcJ;3ft5'f h37 10 

[0 0 3 0] 7i7-feXnv>K«JtSS2«, 37>K58 
48 1 L 5 h 3 7 > K 1 4 . £ 

<D«Ttt. 7^«37>H»»«2W:tt4^7 

l^e.S4l/fc7>f h37>Kll 37>Hrty77l 
1. 12, 1 3CD)Bl3ffl#36***^5***IWUT, ffi 

771 n:M^nr^7^h37>KH ^f-T^ 

i*A^5>^«*»«3K:2!&n*. 37> K/t 20 

777 1 4(1 7>«37>K(ffl»T7<h37> 

£ e ^7>hv\'777i i-i 3 cDA^ffld^tt-^n-en 

1 5- 1 7*i»tt<bnT*50, WF©C03V>K 
A'777 1 2-1 4^ltt^7< h37>h\ ZI 
7>K»4aSl*^i07^h37>H, 7^tX37> 

So 7^tXJ7> K«J5W2ttz:Ock'5ft 

«*tt**l/T«m?*n««kl>. fc*,^/u, ««rT*:3 30 
7>HSt)ffifT*4o 

[0 0 3 1 ] 7*-fc*^5>y*W«3tt, SDRA 
M40«i*fll/^b, 7^«37>K«»»2 

[0 0 3 2] 7^*Aav>KSI«»fl85tt, 7i7-trA:n 

£ 7 i7 -fe A * -f 5 y ^ ffl W SB 3 T 7 ^ -fe A ffl S * CO ^ -f 

^7Kl/X^7^t7T4cfc7l:, 7^irX3V>K« 40 
»B2^7'fh3'7>H«:Xn#«. Sfc, Ant 

V>K^a*5A*>i7 7 H UA£7i7-bAT£<J:?J::A*i 

[0 0 3 3] 7^-k^n-7>K»JW«B^45*t« 

hTS5c ft*> H3<OK5BatX«TORWC*^T, 
37>F^7 7 7 1 1 l:»«lSnT^5 7'f h37> K 
£A, 37>KAy77 1 2l:**SnW4?-f h3 50 
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7>K£B, 3T>hVN*u/^7 1 3Kl*&lWSnT^£>7 

[0 0 3 4] i-TS 2 1 I343^T. 9!fiE, 7^-feA^-f 
^ >^^JffllgS3TfflS4 , conv> K<D7 Kl/Xt, 37 
>FA'777 1 1 K»*fl$ftTH*7< h^7>H 

(A) 07Kl/XStt8tS B tfctfcOiB*, 1^— A>£ 
7 Kl/^t^tj-nH 7^-feArt* 

0H-P«57KI/7T*nH 08, H9TM91LZi«k 
5na^L^7i7-trA^pTSgTS^o *&. gft*A*> 

?7Ki/XT*nn si 2, a i 3vmw^rc<i:o 

£k S2 2Ht5^T, 7**A:nv>KfW»»5l;:J;5 
»»ftlX«*(DAn»Attfrtotttr^. 
[0 0 3 5] S 2 lK£l**JttM6**«, ^I-A>^7 
K l/X*^»J© □ 97 K 810, 
HI ITBHBbfccti^, 7^-b^a*KftS. 
&lZ\t* S2 3K*$^T> 37>FA777 l2M 
snt^7<ha7>K (B) Sfc«n-7> K;ty7 
7l3i:J»liSftTW7-fh37>F (C) cov^-rn 

37>K07 K UA£S'J<DA*>^7 h* UA CD 

XOt>(D*t#fiEl/ttttntf» t^TH-A>^7F^X 
a>fc«>* *cd^-T hnv> KfcLTW©;t>J7 KUA 
<0t><0*8ttT££<fcttT*ft^o S2 

Kl/X(07< K37>K^#tttftH -^<7)^-rhr37 

>K«r«ttTHfT-T*J:5^)H**An»A*t 

H— n>2 7 KUA*ORI— P^7 Fl/X07< F37 

[0 0 3 6 ] S 2 3K***aJt«tf)jB*, 9JA>^7K 
1/7^7-f h37>F^Sftta«^l:H ^btCS2 
5tC*5^T> H7>F^777 1 2»tf37>H;ty7 
T 1 3 llttttSnt^S?^ F37>F (B) &ZJC 

(O ate, 7m^^5>^*MB3i: 

TiBi ( t , 037>K(D7 K UA £8'JCDA>^7 KUAT 
**rt>5*>**i]«rr*. WWrOtt*, 37>H/^77 
1 2fi^7>FA f 777 1 3l:*«SnT^57-f h 
37>F (B) R« (C) <Z>W55r**, mfE, 7^-feA* 
-f 5 >^»J»8S3JCTfflS4 , <oav> F©7 KUAt»J 
<DK>97 K^T*4iftCH S2 6Ki5HT, 7 

7 e -cOif'&Kte, 37>F/^77lll:»ISSnT 
H*9-f h3V>H (A) t, 37>FAy77l2l: 
»*SnT^4?<h37>F (B) t^An#A§ 0 

tmtz\ZZi'?>\rrty7T 1 1 ^-f F37 
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>K (B) (O/O^TKl/^^^c Sfc, SffcKn 
7>H;^77 1 ll:«f^*lfc7<h^7>H (B) 

"7 > H (A) ^t>?7h>X^§o ^ biC, SPrfc 

(A) 37>K/ty77l3l:IMSSftft7<h3 
V>K (C) C0A*>i77 KUXfe^So ^Oct^JC, 

hnv> V<Drt>97 FUX£g& 

[0 0 3 7 ] S2 5<£>*y#rT, 37>F/ty7 7 1 2S 
I)ta7>Krt777 1 3Ktt*AS*lT^*5'f h3T> 
H (B) Rtf (C) (BSC***, gift, 7^-feX^-f^> 
^JffllgB3(CT«! ; S4 , on-7> KC0 7 KU*fcM0>n> 
^7KU^T**tWKSn«cd^fc«^fctt, S2 7 
(DWSi&ftOo n7>HA<v77l2i: 
fttt$tlTW7^h37>H (B) **^»iav>K 
A777l3l:^ntl^7^hn7>K (C) CO 
^■ffta*— 7ZM7,9^ ^ >y#JWBB 
3(rT5aS4 3 CO=iv> K<£>7 Y>\s7st$\<F>rtZ/2 7 KI/ 20 
XT&£o S2 7K:*5V>T, 37> KA7 7 7 1 2 \Zfe 
^nTt^7^h37>H (B) **, gift, 7^-fcX 

[0 0 3 8] S27T37>hV\ # 777l2l:»iW*n 
T^5^-f h37>K (B) 36*, gift, 7^irX^-r^ 

>^7 KUXTfiSfcWWSnfc*^ ?bl:S2 8C 
*irt\ 37> KAy 77 1 1 H»iWSnTl^7< h 
3V>K (A) 37>KAy77l3l:»*!lSnT 30 
t^7<h37>K (C) ^H-A>^7Kl/XAO 
^D^77Fl/^T*^^^ ! FiJ^t?)o 3 
777l2i:»«StlT^7^h37>H (B) 

cD 7 KUXtgij0DA*>i7 7 Kl/XTS^)i^ ¥*EK:tt 
37> K;ty7 7 1 1 i37> KAy77 1 2F*g<D7-f 
h37>F (A) , (B) *An»**atf«fcV>. 
U An*Afc»;:. 3T>FA777l3rt(D7^h 
37>K (C) (hi-A>^7Hl/Xl:&oTL/i5i 
£*i58£-f*. S 2 8Ttt£<D±3&«^£*J5£UT^ 40 

So 

[0 0 3 9] S 2 8T37> HVty7 7 1 1 
Tl^7-f h^7>K (A) 37>KA'777l 3 
CftjttShWS^ h37>K (C) t*^— A>£ 
7 KU^*^H— P^7 KU^TftStWjesnfc* 
£\ S2 9l:t^T, 7d7-irXZi , T> 7 
>HJHJ*<0Att#**fT3. CCD^fCte, ^7>FA 
•;77l li:*«SnT^5'fh3V>H (A) t, 
37>F/^77 1 2C»JW£nT^5 7*f H37> K 

(b) tatit^^o dni^ctoT, so 
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-7>HC0A>^7KUX<hfT^lC^V>hVN # .y7 7 1 1 

l:»»snft7-fha7>K (B) o;t»7Kl/^ 
lrfci:37>KA^77lll:IMftsn 

fc7< h37>K (B) t, iftl:37>KA777 1 

2l:»«snt7^fhav>H (A) <DA>i77 
t>»£*. »ftC37>HAy77l2l:*l(J 
Snfc^'f h3V> K (A) t, 37>H/t777l3 

l:*»snft7-fh37>H (C) <fcWU [bJ-/\*>£77 
KI/^oH-n«57KUXT»4, ^coiolr, 

— A>i7 7 0^7 HI/7<D7< h=iv> 

[0 0 4 0] S2 8T37>KA777l 
Tl^7<h37>H (A) 37>hV\*777l3 
l:»*SftTli57<h37>K (C) tA*H— A>ir 
7 H l/X^Ol^-D-77 H l/XTM^fci^ 

HA777 1 1 cftmsntw^ H37>k (a) 

ta7>KA*777 1 2 K*MftSnT^£>7-r h^7> 
H (B) £An#AS<h, «tJ5t37>KA777l2 
ft(J07^hn7>H (A) t37>FA777l3l:te 

»snt^47^h37>F (o htfm—nyzT h* 

l/X*0?iJ(DP'57KI/^(!:)4oTb*5o ^(Dtztb. 
S 3 0 KiS^T, 37> KA777 1 2 c^^nt^ 
57<h37>F (B) £#«U a7>KIIf(?)An 
#A£fT*5o ::TH »9IL/ft7<h37>K* 
B' , B" tlTSLT^io 

[0 0 4 1 ] 0 4te> 3^>H#W<B— WOKWHT* 
So AfMHtl/T, 04 (A) tC*T7< Nr3^>F f T 
tt, A>^7F1/X0, PO7FI/X0, *7A7Fl/ 
X5^b, A-X h» 2 0 Of * S D R AM 4 l:» 
£&tr«**L/Tt>* 0 lW567-f h37>FS:> 
«AtfA*-X 0-r-3(D2^cD^-f Ni3V> 

»*ITS^i:^Tf§, Tttte*, 04 (B) \Z7jkT<k 
o\Z, A>^77Fl/X0, □'?7F^0, *7A7F 
1/X5^b, A— A h»l 0<D7r-^Sr#^jitf^-f h 
37>Ft, 04 (C) \zmT£o\Z, A*>£?7 Y VTs 
0, n^JFl^XO, *7A7F1/X15^b, A-X 

7" U f r - vStfA* > 4? 7 £ 4 7<Dtz&<DD-'f t? )V$>L 

[0 0 4 2] S3 0i:W537>Fimn#A 
tt. »Klt7<h37>K(D-* ITIJB ' ) £ 
□ 7>FA777ll^ 37>FA777 1 1 \Zfem 
^tlX^tzv^ F37>F (A) S37>FA777l 
2-s, »HLfc7'fh3'7>H<Dft* (u^THB") 
*ZIV> h # Ay77 1 3^, 37>FA777l3C» 
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[0 0 4 3] S2 7T3?>HA^77l 2l:fti»Sn 
TH*9-f h37>H (B) ««E* Ti7-tX^<a 

>^7 Kl/XT**t«K**afc«*, 37>F/\*77 
7l3l:»«SnW5Mh37>K (C) 9 

tt, «tt«3+<0:3^>l*\ a7>HAy77lll:» 
tt*nTW7^fh37>H (A) , ZJ^yVAyyy 
12l:t&ttSnt^7<h37>H (B) H CO 
A>i?7Kl/XT»5. ^CDfzSb. m<Drt>i?7 PUT 
^7^-feXt§37> hVt 7 77 1 3 £»JrtS*lTl^a 
7^h37>F (C) ^37>FA7 77l U^>^« 

a7> hv^7 7 1 2 iz&mznz>j:o\zmj¥$:Anw 

[0 0 4 4] a»T*3V>K**|B|— A>^7 Fl/XT 
$>^Tt>> H-D!)7KUXt»ntf«k^^ S3 1 

Kis^T, 37>F/\*7 77i if:^$ntv^7^ 

FD7>F (A) <h, 37>FAy77l2l:»«Sn 
Tl^7-fh^7>K (B) A + >^77 Kl/X* 

a^-D^7Fl/XT*5W^t5o 37>F 
My7 7 1 lC*«SftW5 7-f h37>K (A) 
t. *3^>Frty77 1 2l:»«SnTV^7< 
>K (B) <h^-A>^7 F l/X5io^-n'i77 F 1/ 
*T»£>*3\ S3 2K:*HT\ C(O2O07-f h37 

ff^o 37> hv\*y 7713 KtMAsnTv* 

h37>F (C) 437>hV\ f 777l 3 
7>FA777 1 1 fCl£*ft3nT^£:^-Y h^7> K 
(A) 637>FA f «y77l2^ 37>FV\ + 777l 
2K»«3ftTM7-fh37>F (B) *37>HA 

7771 3^, -tn-enfttts-a-*. ckdj^klt, 

iaElg^n7>K(DA>^7K!/X(h^(:37> 
H;ty77l lK*W«*tl&5-f h37>K (C) OA 
>J7K1/X4«&5. ifd:37>F/\'777 

in:»isnfc7^N37>K (o mrzizn-? 

>FA f 7 77l 2i:»*Snfe7-f K37>H (A) <£> 

77l2H»asnt7^ha7>F (A) t, 37> 
FA'777 1 3^«M»Stafc5-f F37/F (B) £ 
«, H-yt»7KI/X*oH-n»>7Kl/XTftS. 
dtf>J;3K, M h3T>HOAn»AtfT5u(!:l:ct 
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bit, A>£77 KUXj&v^BI— n^7 KW 

X©7-f Fa7>F^l^t5u(h^Tt50T\ 7 

[0 0 4 5] S 3 1 T37> H;ty7 7 1 1 KlMftStl 
T^§7-f h37>F (A) <h. 37>KAy77l2 

i:^?tm^7<h37>F (B) 

7 k i/x*ob-p97 k i/x tw^fci^ m&m 

it(Oa7>F, 37>FA777 1 1 CMSnt^ 
57-fh37>F (A) , J7>K/^77l2l:»« 
10 Snw*7^h37>H (B) tt, A f >^7FU 
XWOSI*(OP^7 F UX^r7^-trX-T ; 5 fe<DT* 
0, 7^t7M$^lK d Oct -5 S3 
3 (CiS^T, A>97h'l/X^S&*a7>F/Vy77 
13^7-fF37>F (C) £#fJU 37>FB/f 

a7>Fiff^)AniAH »«Lfc9-f F37 

> F^ (::T1JC ) *37>F;t777i 1 

20 37>FAy77l llCttHftSftT^ft^-f F37 

>K (A) *J7>KAy77l2^ »ffll/&7^ F 
3V>KGDfifc£ C:tHC" ) $37>F/b77l 
3^, 37>FA777 1 2f:M^nt^:7^ F^ 
V>F (B) *37>FA + 777l4^ Wft**l 

C , A, C" , BCQHS£&£o C(DJ:^^37>F^ 

30 [0 0 4 6] 0511 *58M^^ ; E 1 J7>"tXyXfA 
05 (b) JC*^Bjo^^U7^ilXi>X^AC0||SgC0 
T, 05 (a) \Z\ifc&<D*^iJ7Z±iXm(Dmtt$:^ 

^frSftW57< F37>F*SbWa. £b 
40 tt, rt>97&7-<< ^(Dtz.lbW'l i7)\s-C$>Q* OUT, 

[0 0 4 7] ^©AftMTB, ia c t 3 co±Tfc:^T7-f h 

<hziV>K (N) ttSttffl««t><09'f F37>F^ 
LT^«9, A>£7 KUXO, n^7Fl/X0> *7A 
7 FUXO^^A-X KSCI Otf- ^N£§£&txn 
7>FTWo HF^7>F (A) «A>i77HUA 
0, P^7Fl/71, *7A7Fl/X0A^A-XFS 
50 1 0T^-^A£#^&tf7-r F37>FTWo 
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\Z. 7-fh37>K (B) W*>?7 KUXO. a07 
Kvh.T KU-X 0*>t>A*-X hSc 1 0 "C-x— 
^BS:S^iitf3'7> K. 5-f h37>H (C) «A*> 

A*-X h&l 0-p^-^C*S#jA.tfZ3-7> KTi&5. 

&i$T5J;?K, 7-fhav>H (C ) Stf^ 
-f (C" ) te. *%W\z£D7-i h37>H 

(C) ^^t>JL/tfe<75T*-So 

[0 0 4 8] fiejfeCD^^EUT^-trX^rolftfPl'C? 
1>TM!T«. 7-f h37>K (N) t7<hav>K 10 

(A) tt. ng-A>:7 7 h*UX. gijD^T HU7.<75fc 

TWctffCfM-y-'f >7)VfrftZ>. Ctltt. 010. 
0 1 1 -riftWL7tt*5 0TS-5<, 7-f hav>F (A) 
i7-f h3Y>H (B) KOt>T*>. l^#fcSB&T?7-f 

(B) i7'fh37>K (C) te. A'>^7 Kl^X**g 

Itt7-f H37>h' (B) ©HfT + fcfT^CtTjt-C*. 

[0 0 4 9] ^ni'ttUT^BJicD^'JT^-teXvX 
f ATI3, 03 (C^Lfc^n-^r- McSE7t7-f h 
3V>K (A) ~ (C) S3 3(C4ott 

*fflsa«fTbft*. -r&fc-fe, 7< h37>H (o £ 

7-fh37>H (C ) i7-f h37> K (C" ) ©2 

"7> K (N) t7< h37>K (A) WW, 7-f 30 

hnv>K (A) i7-f S37>K (B) ©WKffAT 

ai^fcMDf^AneA-s. ^ntCctoT. 7-f f-^7 

>KttBI+OT«K*rJ:5fc, (N) -(C)- 
(A) — (C" ) - (B) CDJ;-5l:M^#^^.tl^„ A' 

fcl^. ^rOtztb. 0 5 (b) (C^TJ:-5f', rt>if7V 

fr LTfr 5 ItA'Tc?. fiE^T7^-*ro#&i)}fe£aifa 
UTfT-5 Ci*«T?5. *<DtzH>. U 7?tX$ iSS 40 
»fl;-r*;:£a*T#*. 05 K^b^tfiJTti:. 0 5 

(a) (r^fSE5|5Cr>T^-bX^TH5 0 1M 9 
oT^-StJI. ^fg^cD^'J 7?-feXvX7 i ATH:05 

(b) fr*TJ:5»r4 21M" ^;!/T$a«#i*l7LT^ 

So 

[0 0 5 0] ^IJSCD^UTS'-fcXv'X^ACD 
«^-r-5nY>K»«3tP (&St,>te4^) iClgbtlS 50 
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«. 8U<AA>££7^XTS:3^>Ka j #aETS«§5¥5 
a*S5<fc9. M^SA^&gKJSUTTj-fiJSrfT OZ\iz\Z 
«toT. £6J;:7d7lrx»i«ii{b£SI3oTSc:<!:aiT£ 
S= -e-««^»C(ilOC0nv>KSri^SII^i;T 

cfcl^o 

[0 0 5 1 ] 0 1 l:*l/fcWTH 3V>Kfg£ 

g&l OW^5-f t>37> K«r%fTLTx-^i£SDR 
AM4£»*.U -f-C0x-*£. x-^tfJ^^S56^ 
ewj- H37> K(3«t K)Wi&-liil>TihtlTZ>mf8.m$: 

5-f h3V>KIC«t^Sji»^fcftT7i<, U-h'37 
fc&TtffflSfrH. 7^-feX£iS»ft;-TS.r£7!i<Ti* 

So 

[0 0 5 2] 

[^^ro^] £t±fl)«aW*»6W6*»ttJ:5C, #3893 

txa7>H^iat5J:oC. *SfcJt:i;T7ft^ 

T. DRAM^tT^^-feX^ff 5. CtlKioT, DR 
A M ^ <D 7 2 -t X £ BS if Yb L T 7 £ -fe X fSJ US] £ jg IS f * 
~ <h7J*T#S £1^3 o ^JA«7>^A 

7i7-feXA^*-rS<i^JC«, itoA*>:77 HUX'VCD 
7 -fe X £ 5 7 i7 -b X n V > K A«%^T -5 

€T5o 

[0Bi©fffl#/j:KW] 

[01] *^?gcD^ ; E'J7i7-fe:X->X7"A©l|JS(D- 

[02] 7-f h37> K©x-^«ligw-«»jroui^0 
T*So 

[0 3] 7^-tX3V>K$iJPe5i:*5^S»fiJ. 

[0 4] nv> K#W©-«OUlWHT**. 
[05] *^^©^ ; &U7^-bX->X7 L A(DSIig(D— 

[0 6] — «ttfcSDRAM©*|j«©*|£HTfc-5. 
[07] — «W^tSDRAM'\<7D7^-feX»$CD^-f 5 

[0 8] ^— A>^7 Kt'Xa^lSj— Dr>7 KUXJC 
x-^^##ii*nT^-5«^»-0iJ©l«BJ07 s *S. 
[0 9] m—rt>>?7 K^X^OR-0^7 HUXtC 

[010] m— A*>i7 7Fl/X*^9JroP^7KU-X 

S. 

[011] IM-A'>^7h'l/X^OSiJC0n'>7KUX 
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4. 

[012] W i <DnyV7YV7,\Z ; T 
[013] glJOA*>^7 Fl<X\Z7 : —?(nW&$:fTO 
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•'•TJt^^'fi/i/fflW. 4 ••■ S D RAM. 5 -7 
27-tr*3 T>K*J»«. 6- -x-^ai^Kffllg6. 11- 
14-37>HAy77. 1 5~ 1 7- -tl/J^. 
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